cover sheet and notes section. Clicking on the reminder provides more details about the individual alert. From 2004 From -2007 , the Veterans Affairs/Department of Defense (VA/DOD) diabetes performance measures were supported by clinical reminders that included targeting A1c < 9%, outpatient blood pressure < 140/90 mm Hg, and LDL-C < 120 mg per dL (note: these reminder thresholds are higher than the ABC goals of A1c < 7%, blood pressure < 130/80 mm Hg, and LDL-C < 100 mg per dL used in both the 2001-2002 and 2008-2009 ICVA studies). Evidence-based VA/DOD guidelines promote risk stratification, guiding providers to assess the risk and benefits of therapeutic targets for individual patients; these guidelines do not represent the ideal target values for all patients.
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To accommodate an increase in the number of veterans requesting diabetes-related care (based on referrals from health care providers), the number of diabetes clinics and classes expanded. At the end of 2003, the number of monthly diabetes endocrine clinics (clinics established to focus on the management of diabetes and staffed by endocrinologists, an advanced-practice nurse who is a certified diabetes educator, and a clinical pharmacy specialist who reviews medication use with patients prior to the appointment with the endocrinologist) increased from 3 to 4 and further expanded to 5 in 2007. In 2007, the frequency of diabetes education classes increased to at least 1 per calendar quarter, and class schedules were expanded to all ICVA-affiliated community-based outpatient clinics. The diabetes education class is a 4-hour class emphasizing the importance of carbohydrate counting, exercise, oral and injectable medications, and microvascular and macrovascular complications of diabetes. The clinical pharmacy specialist uses 1 hour of the 4-hour class to review the mechanisms of actions of diabetes medications along with proper dosing and use, explain the definition and proper treatment for hypoglycemia, and describe the importance of exercise and proper foot care.
Other quality of care initiatives included implementation of a network-wide, systematic effort in the VISN 23 (Midwest) region in 2006 to target high-risk patients with chronic illnesses including diabetes. In 2007, the diabetes Care Coordination/ Home Telehealth (CCHT) program was implemented at the ICVA Medical Center. Patients self-enroll in CCHT based on referral from a provider, and the target population is composed of patients with A1c > 9%.
We believed these clinical care changes would contribute to quality improvement in the number and proportion of veterans achieving the individual and 3-part ABC goal at our medical center.
■■ Methods Patients and Study Measures
Our objective was to determine the proportion of veterans with diabetes who received at least 1 prescription for an antidiabetic T he National Diabetes Education Program (NDEP) 1, 2 and the Diabetes Quality Improvement Project (DQIP) 3 were established in 1997 to improve diabetes care. From these programs and published literature, the American Diabetes Association (ADA) established biomarker goals for successful management of diabetes: hemoglobin A1c < 7.0%, blood pressure < 130/80 millimeters mercury (mm Hg), and low-density lipoprotein cholesterol (LDL-C) < 100 milligrams per deciliter (mg per dL). 4 These goals are collectively known as the "ABCs of Diabetes." Despite the inception of programs such as NDEP and DQIP, providers and patients are often unaware of these treatment goals. The NDEP report in 2007 showed that in 2005 only about 20% of physicians and slightly less than 40% of nurse practitioners were aware of the term "ABCs of Diabetes."
5 However, physicians in 2005 self-reported monitoring diabetes patients "frequently" (every 0-3 months) for A1c (almost 80%), blood pressure (more than 80%), and cholesterol (about 25%).
Although many studies have examined individual components of the ABCs of diabetes, only a few have reported the proportion of patients achieving all 3 goals, and a direct comparison between the studies is difficult due to differences in patient samples and study methodology (Tables 1 and 2 ). The National Health and Nutrition Examination Survey (NHANES) data were analyzed for several different time periods for achievement of the 3-part ABC goal and have been reported for several time periods, for example, 5.2% for 1988-1994, 6 7.3% for 1999-2000, 6 7.0% for 1999-2002, 7 and 13.2% for 2003-2004. 8 From 2001 to 2004, the Look Action for Health in Diabetes (Look AHEAD) study reported 10.1% of people with diabetes who were overweight or obese met the ABC goal. 9 From 2000 to 2004, the community-based endocrinology practice (CBEP) study evaluated consecutive patients with diabetes followed aggressively by endocrinology providers and found 22.0% achieved the ABC goal.
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In 2002, the cardiovascular management of a random sample of 380 patients with type 2 diabetes from the Iowa City Veterans Affairs (ICVA) Medical Center was reported in a poster abstract.
11 This cross-sectional analysis from 2001-2002 found 43.2% of patients (n = 164) had an A1c < 7.0%, and 29.2% (n = 111) had a blood pressure < 130/80 mm Hg. Of the 287 patients with type 2 diabetes who had lipid laboratory values, 49.5% (n = 142) had calculated LDL-C < 100 mg per dL. This poster abstract did not report the percentage of patients achieving the 3-part ABC goal.
Clinical reminders were added to the electronic medical record (EMR) at the ICVA after the 2001-2002 study, and these were standardized for all facilities in the Veterans Integrated Service Network (VISN) 23 (Midwest) in 2004. These reminders help clinicians comply with specific performance measures and guidelines in an effort to help improve patient care; they can be displayed in 4 areas of the EMR, including the main Comparison of Study Methods for NHANES 1988 -1994 , 1999 -2000 , 1999 , 1999 -2006 , Look AHEAD (2001 , CBEP (2000 CBEP ( -2004 , and ICVA (2001-2002 and 2008-2009) Figure 2 and in grey shade in Table 2 . Patients who received at least 1 antidiabetic agent between January 1, 2008, and September 30, 2009, and had each of the 3 biomarker values for A1c, blood pressure, and LDL-C (laboratory value) recorded during the study period were included in the analysis; the direct measure of LDL-C was used. The most recent biomarker value after the first prescription fill date but within the date range for the study was included in the analysis. If more than 1 value was listed for the day (e.g., blood pressure), a mean average of the results was used. All data were extracted from EMRs using Fileman, an electronic database management program used to access VA data. 5 [369] ). The majority of patients (98.9%) had type 2 diabetes, and this percentage is higher than national statistics, which may be explained in part by restrictions on military enlistment for individuals with diabetes ( Table 2 ). The mean age was 67.3 years, with many patients being obese (54.5%) and predominantly male (97.6%). During the 21-month study period in [2008] [2009] 62 .5% (n = 3,389) of the patients received at least 1 prescription fill for metformin; sulfonylureas were received by 56.6% (n = 3,073), insulins by 38.9% (n = 2,112), thiazolidinediones by 8.8% (n = 478), alpha-glucosidase inhibitors by 1.0% (n = 55), and incretins/exenatide by 0.5% (n = 28). During the study period, a small percentage of our patients were managed by the endocrinology clinic (4.7%), participated in diabetes class (7.1%), or were enrolled in the CCHT program (6.2%).
ABC Goal Attainment
In our study, 17.3% of patients (n = 936) achieved the 3-part ABC goal for diabetes management ( Table 3 ). The remaining participants achieved 2 goals (39.1%, n = 2,122), 1 goal (32.4%, n = 1,759), and 11.2% (n = 609) did not meet any of the 3 goals. The individual goals were achieved by 2,932 patients (54.0%) for A1c < 7.0 %, 2,266 (41.8%) for blood pressure < 130/80 mm Hg, and 3,613 (66.6%) for LDL-C < 100 mg per dL. The proportion of patients achieving the A1c goal improved by an absolute 10.8%; blood pressure goal improved by 12.6%; and LDL-C goal increased by 17.1% compared with the 2002 results (P < 0.001 for all 3 comparisons, Table 3 ). Figure 2 shows the proportion of patients meeting individual goals among NHANES, Look AHEAD, CBEP, and the ICVA patient sample. The 3-part ABC goal attainment by 17.3% of the study sample exceeds proportions reported in NHANES 1988-1994 (5.2%), 6 1999-2000 (7.3%), 6 1999-2002 (7.0%), 
■■ Discussion
There are significant differences in the patient samples and methodology for the studies of ABC goal attainment that have been described in the literature (Tables 1 and 2) , preventing definitive comparisons with the data from the ICVA. However, recognition of the differences in the patient samples and study methods permits informed comparison of the results of the present study with the results that have been reported previously ( Figure 2) . The NHANES studies, comprising 4 of the 6 evaluations of ABC goal attainment reported in the literature, are very similar with regards to patient characteristics. Derived from the same survey, the inclusion criteria in these studies included male and nonpregnant females aged 20 years or older with diabetes Whereas patients in the NHANES studies were included based on self-reported diabetes, [6] [7] [8] the participants in Look AHEAD 9 and CBEP 10 had diabetes diagnosed by health care providers, similar to the inclusion criteria in the present (2008-2009) ICVA study. Because the present ICVA study involved patients with diabetes who received at least 1 fill of an antidiabetic medication, this patient sample most closely resembles the sample in the CBEP study in which 99.8% received antidiabetic medication and contrasts with the NHANES and Look AHEAD data where 13.8% to 24.8% of the subjects were diet controlled. [6] [7] [8] [9] The exclusion of diet-controlled diabetes in our study may contribute to a lower proportion of all diabetes patients with ABC goal attainment because an analysis in the Look AHEAD trial showed that patients not on antidiabetic medications were more likely to meet the ABC goals and A1c goal compared with patients who used oral antidiabetic medications or insulin. 9 Body mass index (BMI) is an important assessment for patients with diabetes. In a multivariate analysis of the Look (except for women who were diabetic during a pregnancy), which were then age-standardized to 20-39 years, 40-59 years, and ≥ 60 years of age and gender-adjusted based on the 2000 U.S. census. [6] [7] [8] The NHANES are "nationally representative samples of non-institutionalized U.S. civilian population." [6] [7] [8] This is very different from the 2001-2002 and the 2008-2009 data obtained from a single VA facility and compared with the sample described in CBEP. 10 The NHANES data are more comparable to the Look AHEAD patient sample that was derived from 16 U.S. centers; however, the Look AHEAD sample had limited inclusion and extensive exclusion criteria (Table 1) . 9, 13 The studies also vary in size by the number of subjects-ICVA data obtained from 5,426 diabetes patients, in [2008] [2009] , is similar to the size of the Look AHEAD trial (n = 5,145), and both are substantially larger than the other studies (Table 2) different staff taking blood pressures with different methods (automatic/manual) is considerable. In the other studies, an average of at least 2 readings was used to determine the blood pressure for each patient.
Prevalence of Achievement of A1c, Blood Pressure, and Cholesterol (ABC) Goal in Veterans with Diabetes

Comparison of Studies of ABC Goal Attainment
In our 2008-2009 study, 66.6% of patients achieved their cholesterol (LDL-C) goal, similar to 68.8% reported in the CBEP study (Figure 2) . However, CBEP used total cholesterol (TC) < 200 mg per dL to determine goal attainment; LDL-C was collected as part of a secondary analysis. 14 The differences in methodology for the measurement of cholesterol among the studies should be acknowledged when comparing these data.
Overall, the proportion of patients with diabetes achieving the 3-part ABC goal and individual goals remains less than optimal. However, NHANES data from 1999-2004 and 1999-2006 showed improvement over time, suggesting advancement in diabetes care. 2 and DQIP 3 encourage providers to emphasize to their patients the importance of reducing A1c, blood pressure, and LDL-C for the prevention of microvascular and macrovascular complications, as the CBEP intervention did as part of the nonpharmocological interventions. 10 In addition, the VA has worked to improve adherence to diabetes goals including improvements in the EMR with the implementation of computerized clinical reminders for performance measures and expansion of diabetes clinics, classes, and programs. However, patient participation in voluntary education and other care interventions is low. (Table 2) . [6] [7] [8] 10 NHANES (1999-2004) 8 and NHANES (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) 7 also differed from the previous NHANES, 6 Look AHEAD, 9 CBEP, The results from the CBEP study demonstrate the effect of aggressive diabetes management, with 4.7% more patients achieving the 3-part ABC goal compared with our 2008-2009 data (22.0% vs. 17.3%). The CBEP intervention included endocrinology follow-up every 1 to 2 months if the A1c was not at goal or every 3 to 4 months if at goal. Patients were also encouraged to contact the clinic on a weekly basis to reassess labs and to make medication adjustments. Along with pharmacologic diabetes treatment, CBEP also focused on nonpharmacologic options to improve diabetes. Patients were directed to pamphlets and handouts detailing the risks associated with microvascular and macrovascular complications, offered grocery shopping guides to aid in selecting healthy food choices (low fat, low glycemic, and high fiber), and encouraged to engage in physical activity when feasible. Aggressive pharmacological management and promotion of nonpharmacologic options for treatment of diabetes contributed to the CBEP study having the highest percentage of patients meeting the ABC goals.
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Control of hypertension and cholesterol are also important to reduce the risk of microvascular and macrovascular disease. Blood pressure was at goal in less than one-half of our patients (41.8%). Our results for blood pressure goal attainment were higher than NHANES 1988 NHANES -1994 NHANES , 1999 NHANES -2000 NHANES , and 1999 NHANES -2002 but lower than NHANES 2003-2004, CBEP, and Look AHEAD studies. In our study, we included the patient's last blood pressure during the study period, and we could not control for the method of blood pressure measurement. The likelihood of the EMR. The primary care provider or the advanced practice nurse certified in diabetes education reviews the uploaded information and makes recommendations to the patient for any changes in diabetes care. The CCHT program was still in its infancy during the 2008-2009 study period, and only 6.2% of the patients were enrolled in CCHT. . Fifth, comparisons with the national studies are merely suggestive and not definitive because of the significant differences in the methods of data collection, inclusion/exclusion criteria, biomarker measures, and the characteristics of the patients in the samples. Sixth, our study sample was limited to patients filling at least 1 antidiabetic agent during the study period, thereby excluding patients with diet-controlled diabetes and making our study sample different than the national studies with the exception of CBEP in which 99.8% of the participants received antidiabetic medication. Seventh, biomarkers were collected for prevalence analysis and do not represent clinical endpoints. Finally, the generalizability of the present study is limited by the gender, race, and geographical characteristics of the sample.
Limitations
■■ Conclusions
The proportion of patients attaining the 3 individual goals of A1c, blood pressure, and LDL-C in 2008-2009 improved in each category compared with the 2001-2002 assessment. The improvement in these biomarker performance measures followed several changes in diabetes care processes, including an increased number of diabetes classes and clinics, implementation of a telephone-based home care coordination program, and adoption of clinical reminders in EMRs for suboptimal A1c, blood pressure, and LDL-C goal attainment in this VA medical center. Clinical reminders in EMRs potentially affected all patients in the present study whereas patient participation rates in the other diabetes interventions were low. and 47.0% for LDL-C. 16 According to the HEDIS FY 2011 Q1 Technical Manual, the patient selection criteria for the HEDIS "comprehensive diabetes care" measures include members with diabetes aged 18 to 75 years and at least 2 encounters with ICD-9-CM codes 250.xx, 357.2, 362.0x, 366.41, or 648.0x. Exclusions include patients with gestational diabetes, hyperglycemia not otherwise specified, or steroid-induced hyperglycemia/diabetes. The HEDIS A1c and blood pressure goals differ somewhat from the current ADA goals (i.e., A1c < 7.0% and blood pressure < 130/80 mm Hg) and from the 2010 VA/ DOD performance measures (i.e., A1c target is individualized based on the provider's evaluation of the risk-benefit ratio and discussion with the patient [goal A1c < 9% for any patient with diabetes and blood pressure ≤ 140/90 mm Hg]).
17 HEDIS data are reported to employers, and the VHA measures are reported to facility administrators. 18 These measures and reports provide the basis for assessment of quality improvement initiatives.
In the present study, we did not specifically assess the effects of diabetes care interventions in our medical facility, including the use of clinical reminders. In directly relevant research, Hunt et al. (2009) found that implementation of a physician-directed, multifaceted health information system, including clinical reminders in primary care, was associated with a 24 percentage-point improvement in the proportion of patients attaining the LDL-C goal of < 100 mg per dL (from 32% to 56%), a 22% absolute improvement in goal blood pressure < 130/80 mm Hg (from 30% to 52%), and a 3% absolute improvement in the proportion of patients achieving A1c goal < 7.0% (from 47% to 50%). 19 Agrawal and Mayo-Smith (2004) found that provider adherence to 15 clinical reminders was highly variable across 49 clinics in 8 VA medical centers (ranging from 67% to 97%), and adherence among physicians ranged from 29% to 100%. 
